Introduction
Recently much interest has been shown in the notion of Gowurin measures (for example see [3J, [4] , [5] , and [6] ) . They have been used to give a neat integral representation for bounded linear operators on the space of continuous functions defined on a compact Hausdorff space with values in a normed linear space (see [3] , [4] , [8] ). In [3] there was obtained an integration theory with respect to such measures for functions defined on compact spaces with values in a normed linear space.
In [6] there was obtained a generalization of a Riesz representation theorem contained in [2] . The main purpose of our paper is to further the study of Gowurin measures by developing a Fubini type theorem for such measures.
It must be emphasized that in our Fubini type theorem for Gowurin measures the so-called iterated integrals cannot be interchanged. In other words 9 the order of integration may not be reversed which is definitely not the case with the usual Fubini Theorem. Also we want to emphasize that we are talking about finitely additive set functions whose functional values are bounded linear operators.
Our first step will be to define a product measure. Then we will obtain some results similar to the usual results for the cross product of two measures.
Let X,Y and Z be normed linear spaces> let H be a compact Hausdorff space and let f be a scalar valued function on H x H. We will represent elements in H x H by pairs (s,t) and elements in X by x. Let K^ and K 2 be Gowurin measures defined on the Borel field of H. The range of K, is to be in B(X,Y ) and the range of K 2 is to be in 
A partial answer to this question is given here as described in the next paragraph.
In [8] the notions of "convergence almost everywhere" and "convergence in measure" were given. An example was also given
showing that "convergence almost everywhere" does not imply In this paper our finitely additive set functions A will Hence we will refer to the Gowurin constants simply as VL.
When we wish to consider a particular EeE 9 then by W-,(
we will mean sup|EA(e)x| where the supremum is taken over all (finite) partitions P(E) = P of E by subsets of £ and for all F n €[XJ with eeP(E) , Actually in [3] the definition of summability is restricted to "essential e-partitions". However, an argument in [7] demonstrates that the definition can be made in terms of a partition of H with the subsets from S.
If f is a scalar-valued function defined on H, then for xeX, f^x will denote the function from H to X defined by (f*x)(t) = f(t)-x for all teH.
Elementary properties shown in [3] will be used in the arguments. In particular, we will use for h, a summable 
is in B(Y ,Z ). Let
A x B be a measurable rectangle in 2 x 2 and let xeX. We can now define the product measure as
Let W-. and W 2 denote the Gowurin constants of K-, and K 2 respectively. Our first step is to extend K.xK 2 as a finitely additive set function to the field 6 generated by measurable rectangles. Moreover it shall be shown that K,xK 2 is Gowurin on £.
Lemma 1. The product measure K n xK o extends uniquely to Z, the field generated by the collection of measurable rectangles.
Proof o Let G be the set of bounded complex valued functions defined on H x H and let f be in G such that for each fixed t in H and for each x in X the function 
It is now necessary to check that \x coincides with over measurable rectangles AxB. Let x be in X then
Of course this holds for all x in X so ji(AxB) = (K^Kj) (AxB)
By elementary properties of the integral, \x is finitely additive on 3 and hence on the field £ generated by the measurable rectangles. It remains to show that this extension is unique.
Let J\ be another finitely additive measure which coincides n inequality (1) shows that E (K 1 xK 2 )(e.)(f(s.,t.)-x) converges to some limit say z in Z Inequality (1) also shows that the limit does not depend on {e.,..«,e ] and the choice of (s.jt.) in e., i = l,...,n, provided {e,,...,e ] forms an &-partition. Therefore f(s,t)*x is integrable and
I d(K 1 xKJ(s,t)(f(s,t). X ) = z .
Since f is a continuous function, f(s,t)*x is integrable relative to K, (see [3] ). Since K n is Gowurin, | dK n (s)(f(s,t)-x)
is a continuous function of t. Hence it is K^-integrable.
Thus all the integrals are well defined.
The equality holds for all functions of the form XA n(s,t)n and thus for all functions of the form S x<> (Xr> (s,t)-x). We i=l A ± B i have seen that f(s,t)*x is the limit in the norm of functions Gowurin constant less than e and E e£. n An example is given in [7] which shows convergence a.e. in
Gowurin measure does not imply convergence in Gowurin measure.
In this respect we would like to prepare the way for the second Following similar arguments to [1] it can be shown that v^ is a countably additive function on S and also v v (E) = 0. Thus, 
be a disjoint union of measurable rectangles. The above computations generalize trivially to E. This completes the proof.
It is now necessary to define a natural property which will enable one to deduce that if E is a K,xK 2 negligible set then the set of t for which E. is not K 1 negligible is a K 2 negligible set. With this property a limit case of the Fubini theorem will hold.
Definition, Let K-. and K 2 be as defined above.
The measure K o is said to be linearly non-zero relative to K, elementary set E = A x B we have that the collection ii^ii=l are P airwise disjoint sets contained in E which contradicts the fact that the The notion of one Gowurin measure being linearly non-zero relative to another is interesting. As seen in the proof of the theorem it is necessary to relate the Gowurin constants of the two measures.
It must be emphasized how these theorems are ! one sided 1 .
We cannot interchange the roles of K, and K 2 . For an interesting survey of the work being done in vector measures, the book [1] by N. Dinculeanu is recommended.
